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1. Introduction 

 
There have been some reports on the 

most of cases, principally disabling part has been 
focused on. In this paper, decommissioning works 
following the disabling are reviewed from their 
characteristics to decommissioning cost. Even with 
limited access to the real information, practical 
factors are variably taken into consideration in the 
assessing the decommissioning works in addition to 
the available information. 
 

 
 

 
Fig. 1. Yongbyon Nuclear Scientific Research Center [1]. 

 
In fact, although it has been reported that there are 

more than ten nuclear facilities all over the DPRK 
including small uranium enrichment facilities, most 
significant Plutonium-relevant facilities are located 
in Yongbyon area. Particularly two facilities, 5 MWe 
nuclear reactor and radiochemical laboratory, are the 
key facilities for the global CVID (Complete, 

Verifiable, and Irreversible Dismantlement) issue.  
 
2.1 Characteristics of 5 MWe Nuclear Reactor 

 
 

This reactor is a gas-cooled, graphite-moderated 
reactor (GCR) that uses MAGNOX fuel, which 
consists of natural-uranium alloyed with aluminum, 
clad in magnesium-aluminum alloy. In actuality, it is 

 reactor so 
its characteristics are compared with those of Calder 
Hall reactor [2]. This shows that irradiation-power 
history is shorter and lower than that of Calder Hall 
reactor. 

 
 Yongbyon Calder Hall 

MWth 25 225 
avg Bu 635 MTU/T 2700 MTU/T 

fast n flux ? 7.1x1012 
moderator 300 t 650 t 
reflector 300 t 490 t 

vessel(cm) 880 x1648x4 1125 x2182x5 
bio-shield 
(side/top) 

300 cm thick 243 cm thick 
450 cm thick 213 cm thick 

th-shield 
inner dia. 

7 cm thick 15.3 cm thick 
1100  cm 1825  cm 

 
2.2 Characteristics of Radiochemical Laboratory 
  

The radiochemical laboratory is the main 
reprocessing facility at Yongbyun complex. Main 
process building is 192 m long, 27 m wide and 6 
stories high, consisting of six process cells (on 1st 
floor), three sampling cells (on 2nd floor), 30 mixer-
settlers, and five glove boxes. It was reported that the 
construction of second process line was completed 
around in 1994 [3,4]. 
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3. Influential Factors to Determine the 

Decommissioning Strategies 
 
3.1 Review of Operational History 

 
Even with experiencing some abnormalities, 5 

MWe reactor started operation in 1986 and continued 
to operate for eight years until when the freeze began 
in 1994. Later DPRK restarted it in February 2003 
and shutdown in February 2007 when Six Party 
Talks were agreed. Again they restarted it in 2013 
and it is now claimed to operate at full power. 
Therefore, maximum operation period is 17 years, 
however, effective full power years must be less than 
the period, which is one of the critical factors 
affecting the radioactivity inventory in the 
constituting system materials [4,5]. 

DPRK is believed to operate the Radiochemical 
Laboratory for two main series of campaigns the 
first from 1989 to 1991 and the second during the 
first six months of 2003. It is suspected that they may 
be operating the Lab to reprocess the discharged 
fuels from the 5 MWe reactor. They claim that the 
capacity of the Laboratory is 110 metric tons of 
uranium per line per year [4]. 
 
3.2 Radiological Characteristics 
 

Based on the international experiences, most 
radio-activities in the 5 MWe reactor are expected to 
arise from the reactor vessel made of steel (95 ~ 98%) 
and principal radioisotope is Co60. Total activity 
expected to be 1.82x1016 Bq so specific radioactivity 
is 2.68x106 Bq/g [2]. In actuality, this value is one 
order magnitude lower than that of the typically 
decommissioned LWR pressure vessel. Next is the 
graphite moderator block whose radioactivity 
inventory consists of 2 ~ 5% of the total. It is 
expected to be 2.5 x 1014 Bq, equivalent to 2.2 x 104 
Bq/g at most. Major constituent radio-nuclides are 
H13 and C14.  

Decommissioning of reprocessing plant will result 
in generation of a large amount of steel and concrete 
waste. Most of them will be surface contaminated by 
mainly alpha radioactivity. 
 
3.3 Decommissioning Strategies 
 

Deferred dismantlement of the reactor may be 
favored because of cooling requirement of activated 
graphite moderator block, however, security 
concerns based on the CVID would make immediate 
decommissioning as quickly as possible after the 

disabling of the reactor more suitable. Site restoration 
needs to be greenfield. The disabling strategy can 

 
Unlike the 5 MWe reactor, suitable strategy for the 

decommissioning of Radiochemistry lab. would be 
an immediate dismantlement because there are no 
difficult technical barriers for the option. 
 
3.4 Decommissioning Cost 
 

Detailed engineering studies must be surely carried 
out to best-estimate the cost. Though not strongly 
correlated, however, a simple relationship between 
the costs and MWe may predict that the total 
decommissioning cost of the 5 MWe reactor may 
range 4  70 MUSD. Practically we understand that 
there are a few factors to significantly reduce the 
costs, including very low labor cost in North Korea 
[6]. 

Decommissioning cost of a reprocessing facility is 
determined by several factors such as the number of 
main process cells, complexity of the facility, etc. 
Compared to the cost of the Eurochemical facility 
with 40 main process cells, the cost could be 
estimated to be around or less than 50 MUSD. 

In any case, if soil and underwater in their sites are 
seriously contaminated, time and cost for 
decommissioning would be significantly influenced 
by the restoration activities. 
 

4. Conclusions 
 

For the proper decommissioning planning of the 
Yongbyon facilities, we absolutely need thorough 
investigations. In this study, only brief review of the 
task is provided as a guidance for the following 
studies. This review shows that decommissioning 

challenging but manageable, if prepared well since 
power-irradiation history is shorter and lower than 
other international GCRs which retired after lifetime-
long operation. 
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